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A BRIEF LOOK AT THE 
NAVAL POSTGRADUATE SCHOOL 
1966 marked the 
moving of the Naval 
scenic on the California coast, after 42 
previous years on the grounds of the Naval Acad-
emy at Annapolis. 
In the Schoors L5 years here its 
student 
Fully and accredited by collegiate 
accrediting organizations, the Postgraduate School 
confers bachelor's, master's, and doctor's rfPoTt,P< 
in a variety of scientific, technicaL and engineer-
ing fields. It is the one naval institution of its 
kind in the world. 
Nine out of ten of the School's present enroll-
ment are naval officers. Thirty percent previously 
attended the Naval Academy and seventy percent 
attended civilian institutions. Also enrolled are 
officers of the Marine Corps, Coast CuarcL Army, 
Air Force, and 15 foreign navies. 
The student body is about evenly split between 
naval aviators and shipboard line officers. ~lost 
are serving in the grade of lieutenant, although 
there are students in every grade from lieutenant 
(.jg) to captain. 
Five of the nineteen officers selected for the 
astronaut program in 1966 were Naval Postgrad-
uate School graduates. They brought to seven the 
total number of astronauts who are PG School 
graduates. One of the two earlier selectees is 
Commander Cern an who ,. walked"' in 
31. The other is Lt. Commander 
into space in 
the school are 205 civilian facu 
20 I enlisted a 
471 civilian 
a 
research. I le sen 
as professor of at the Case Institt 
of Technology in Cleveland before coming to t 
Naval Postgraduate School in September I 965. 
several including t 
Medal for Merit and the Medal of Freedom whi 
Dr. Rinehart has received in the course of a d 
tinguished career in die field of education a 
government service, he prizes the Asiatic-Paci 
Campaign Medal. It was awarded by special acti 
of Fleet Admiral Chester W. Nimitz duri 
World War II after Rinehart. a civilian memb 
of the Navy Operations Research Group, made 
war patrol in the Pacific ou the submarine C' 
Sea Owl. 
After the vvar Rinehart served in several capa 
ities in the Navy Department while on leave 
absence from Case Institute. He is a fellow of tl 
American Association for the Advancement 
Science, and a member of several learned societic 
Part of the mission of the Naval Postgradua 
School is "to foster and encourage a program l 
research in order to sustain academic excellence 
In carrying out this aspect of its mission, the P1 
School conducts research in a \vide variety of sc 
entific fields as a means both of offering studen 
stimulating and motivating educational opportt 




tories provides the means for advanced research 
in this important area of Navy interest. 
Outstanding support faci lities at the PC 
School provide for students· needs in areas other 
than the academic. About half of the married 
students and their families live in a Navy housi ng 
area a mile and a half from the School. Kn own 
as La Mesa Village, it incorporates 768 units of 
two to four bedrooms, with three bedrooms most 
common. 
The School's officers club, refurbished in 
1966, is considered to be one of the finest in the 
Navy. Situated in the main administration build-
ing, it has a variety of well-appointed club rooms 
and a large main hall which accommodate a large 
number of social activities. 
Five minutes from the School is the Naval 
Auxiliary Landing Field, Monterey, which pro-
vides the opportunity for profi ciency flyin g to 
naval aviators in the area. 
* * 
The 15 years that the Postgraduate School 
has been si tuated in Monterey consti tutes on ly a 
por tion of the School's history. A program of 
postgraduate education for nava l officers has 
been in effect fo r all of this century and part of 
the last. 
Naval officers first took postgraduate training 
in European technical colleges in the latter part 
of the last century as advancing naval technology 
made postgraduate education necessa ry. The first 
two officers attended the Royal Alava l College in 
London in 1879, studying marine engineering. 
Others subsequen tly attended leading technical 
colleges in Paris, Berlin, and Glasgow. In 1901 
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the Navy firs t sent officers to the Massa< 
Institute of T echnology, and for educa 
certain fie lds it continues to do so today. 
In 1904 a course of instruction in 
Engineering was instituted in the H OW-' 
Bureau of Engineering, and in 1909 a Sc 
Marine Engineering was establi shed at tht 
Academy in Ann apolis. The Pos tgraduate 
dates its existence from that year. 
With a brief suspension during World 
the Postgraduate School has continued t' 
tion, growing with the years. By the end of 
War H the School had outgrown its facil 
Annapolis, and in ] 951 it was relocated 
buildings and grounds of what formerly h; 
the Del Monte I fote l in Monterey, which tl 
had taken over in 1942 and used as a spec 
training center. 
"The selection of the Del Mon te Hotel 
the Postgraduate School was a most fortun 
in several ways," says Aclm. O'DonnelL 
pleasan t, quiet grounds create an excellent 
phere for academic work, and there i! 
enough for necessary expansion oyer the 
* 
The Del Monte Hotel had in prior yea 
one of the foremost luxury ho tels of th 
Coast. Established in 1880 on a beautiful 1 
tract wi th its own stre tch of sandy beach o; 
terey Bay, the hotel-built at the then-ap 
cost of a quarter of a million dollars-• 
attracted the rich all(! promi nen t of th• 
Coast and the world. 
Writing of his visit here, Pres . Ruther 
Hayes said that "'we shall always rememl 
visit to Monterey as one of the most agreeable 
episodes of our lives. We shall never forget that 
lovely hotel among the trees and flowers-and 
the climate! It was a perfect summer's day on the 
verge of winter." 
After World War II the Navy bought the hotel 
and its 133-acre tract for less than three mi llion 
dollars. Today, with the addition of buildings 
and equipment, and with the increase in land 
value, the worth of the School complex is esti-
mated at $55 million to $60 million dollars. 
* * 
The Superintendent of theN a val Postgraduate 
School also administers the Navy's postgraduate 
education program which sends officers to civil-
ian institutions for studies not offered at the 
Postgraduate School itself. 
Last year 383 officers pursued degrees in 
fields ranging from nuclear engineering to reli-
gion at such schools as Harvard, Princeton, Stan-
ford, Cal Tech and 33 other prominent educa-
tional insti tutions in every part of the country. 
The Naval Postgraduate School sends some of 
its studen ts to MIT for a third year of engineer-
ing studies in certain fields. MIT conducted a 
study of the success of its third-year students as a 
whole and found tha t those from the Naval Post-
graduate School had established the best scholastic 
record of any in the third-year program, an indi-
ca tion that both the naval-officer students and the 
preparation they had received in their two years 
at Mon terey were of top qualitv. 
* * 
T o provide for expansion of the School and a 
forecasted student body of more than 2,000 offi-
cers in 1970, a long-range development plan has 
been devised to ensure the best possible utilization 
of the School grounds. In prospect are: 
A new academic building. This building, to 
be started in 1967, wi ll alleviate critical space 
deficiencies in the School's academic facilities. It 
provides for a bui lding of 76,494 square feet, in-
corporating the most modern educational features. 
It will include built-in closed circuit TV, a lec-
ture hall seating 190 persons, the computer center, 
specialized laboratories, classrooms and faculty 
offices. 
Reconversion of bachelor officer quarters. 
This project will reconvert the East Wing of 
Herrmann Hall from an interim academic facil-
ity to bachelor officer quarters. 
A technical library. This project will provide 
a library of approximately 50,000 square feet at 
the School. 
An ocean-science laboratory. This faci lity will 
provide an important adjunct to the ocean-sci-
ences curriculums. It will contain 46,000 square 
feet of floor space plus important instrumentation 
for meteorological, oceanographic, and other re-
search. 
A berthing facility on lhe pro jwsed Monterey 
Harbor breakwater A facili ty is planned for the 
proposed Monterey H arbor breakwater at which 
the School's research vesse ls can be berthed. 
Speaking about the futu re of postgraduate 
education in the Navy at the School's May com-
mencement exercises, Secretary of the Navy Paul 
H. Nitze said, "\Ve foresee that the future men 
at the top of this highly competitive profession 
will come, almost inevitably, from among those 
who have pursued higher education." 
.1 
Dr. Vavra of Aeronautical Engineering briefs Asst. Secretary 
of Defense Thomas D. Morris 
Distinguished Professors G ier , Duthie, Coates , and Mewborn 
with Secretory N itze and the Superintendent 
4 
Admirals Spruanc e and O 'Donn< 
at the Nimitz N iche 
1966 
In January 1966, when students retw 
their classes after the Christmas recess, the 
lie Chapel Guild of the School sponsored < 
art show which attracted artists and visito 
a number of nor thern California ci ties. 
In the Meteorology Laboratory, tech 
were making fin al preparations for the op 
of equipment to receive transmissions from 
er sa tellites. When ESSA II was launch( 
were ready and almost immedia tely receiv 
tures suitable for ins truction and resean 
poses. 
The Chief of Naval Operations, Admira. 
L. McDonald visi ted the School in Mar• 
addressed the student body. 
Easte r was celebrated at the School 
special presentation of H andel's "Messiah" 
Monterey Peninsula Choral Symphony Cl 
O rchestra. This program was sponsored 
Protestant Chapel. 
On the distaff side, 204 Navy wives con 
the Navy Relief Society's training course t 
record for the School and the Society. 
Art Show 
Secretary of the Navy Pau l Nitze delivered the 
principal address at the commencement in May. 
Lt. Commander Robert K. Sparkes, Royal Cana-
d ian Navy, was named the first recipien t of the 
Mewborn Student Research Award. This award 
will he presented annually to a student in a course 
of graduate scientific or engineering studies lead-
ing to an advanced degree whose thesis exhibits 
sound scholarship and highest research ability. 
Five faculty members were honored at the 
commencement as "distinguished professors ." 
This title replaced that of ''Fellow of the Naval 
Postgraduate School," which has been discontin-
ued. The five were Prof. Wendell M. Coates of 
the Aeronautics Department, Prof. William D. 
Duthie of the Meteorology and Oceanography 
Department, Prof. Austin R. Frey of the Physics 
Department, Prof. Robert G. Giet of the Elec-
trical Engineering Departmen t, and Prof. A. Boyd 
Mewborn of the Mathematics Department. 
Fou r distinguished visiting committees visited 
the School to review the curricula of several de-
partments. These committees verified the excel-
len t academic standards of departments con-
cerned. 
In July, Dr. Rober t E. Gaskell became the 
chairman of the Mathematics Depar tmen t. An 
importan t administrati ve change, also effected in 
July, was the disestablishment of the posi tion of 
deputy superintendent. The position former ly 
known as director of programs was redesignated 
"deputy superintendent for operations and pro-
grams'' and was filled by Captain J. W. Murph. 
The position formerly known as director of ad-
ministrative and logistic services was redesignated 
"deputy superintendent for administration and 
logistics." The incumbent was Captain W. A. 
Pitcher. 
Capt. Mvrph Capt. Pitcher 
Dr. Gaskell w 
Admiral Raymond A. Spruance, USN (Ret.) , 
assisted in the dedication of the Flee t Admiral 
Ches ter W. Nimitz niche in the lobby of Herr-
mann flail. The illuminated niche contains a 
commemorative plaque with five stars symboliz-
ing Nimitz's fi ve-star rank. It also contains photo-
graphs of high points in N imitz 's career. 
In September the assistant secretary of defense 
for manpower, the H on. Thomas D. Morris, visited 
the School for a review of the School's academic 
programs. 
During the fall, plans for a pilot program in 
which selected graduates of the Naval Academy 
will attend the Naval Postgraduate School in their 
first assignment as officers were completed. And, 
as reported elsewhere in this summary, contracts 
were concluded for a new 3.5 million dollar com-
puter facility. 
In November a newly instituted "Dean's List" 
made its appearance with a high percentage of 
12% of the School's enrollment on it. Also in 
November, Dr. Robert F. Rinehart's title of 
''Senior Professor and Leader of the Faculty" \vas 
changed to " Academic Dean ." 
T ypical of the community involvement of staff 
and students were several highly praised produc-
tions of the Postgrad uate School's Little T heatre. 
In addition to participating in support of such 
activities as scouting and church work, Naval 
Postgraduate School personnel contributed some 
$ 10,000 to the Monterey Peninsu la Community 
Chest. 
A late December release, almost a foo tnote to 
the year's activity, noted that 82 faculty members 
of the Naval Postgradua te School were taking a 
special course in Russian presen ted by the Defense 
Language Institute in Monterey. 





student is to a 
curricular program in much the same manner as 
he would be a major in a civilian uni-
versity. 
There is a close vmrking relationship between 
the various curricular officers and the department 
chairmen whose courses they utilize. This rela-
tionship is strengthened by the assignment of a 
senior faculty member to each curricular officer 
as an academic associate. 
In addition to their unique role as mentors for 
students enrolled in their programs, curricular 
officers serve in a liaison capacity between the 
school and interested offices and bureaus of the 
Navy Department. 
This unique arrangement permits ready com-
munication between the faculty and curricular 
officers regarding such matters as course 
acceleration of student programs, identification 
of areas, and assistance when 
At the close of 
Com-
Curricular program at the end of 1966 
Engineering, 
Eleetronics and Communica-
tions Commander Robert E. Shel-
don; Ordnance Engineering, Lt. Commander Alan 
J. Margeson; Naval Engineering. Commander 
'"A'l'-""'" M. Henry; Environmental Com-
mander Richard S. Downey; N aual iUanagement 
and OjJCrations Analysis, Commander Clell Stew-
art; Engineering Science, Lt. Commander Martin 
F. Combs; and General Line and Baccalaureate, 
Commander Harold E. Collins. 
DEPARTMENT SUMMARIES 
METEOROLOGY AND OCEANOGRAPHY 
A small marine biological laboratory was 
established by the Llfeteorology and OceanografJhy 
DejJartrnent during 1966. The School views this 
as the first step toward the establishment of sig-
nificant ocean-research facilities in its beachfront 
research area. 
A course in marine ecology-the branch of 
marine biology that deals with the relations be-
tween living organisms and their environment-
\Vas added to the list of 29 courses already offered 
in the ocean sciences. 
For the first the Meteorology and Ocean-
has undertaken several 
officers and civilians of the Naval Weathc 
ice, U. S. Army, and several other gove 
agennes. 
The department awarded its first de~ 
.Ma teria l Science in Oceanography in Ma· 
THE ELECTRICAL ENG INEERil\ 
The Hlectrical Engineering Departrnen 
more than 100 courses for studen ts seeki 
grees in engineering electronics, communi 
engineerin g, and electr ica l engineering. 
These systems engineerin g courses serve 
purpose. First, they are des igned to para i 
experi ence gained by a gradu ate of a civili; 
versity during hi s first work ing years. ~ 
they often fi II a "N ayy need" for personn· 
education in a speci fi c area that might n 
mally be incluclecl in a degree program. 
Plans to modern ize the Electri ca l Engi1 
Department's digital control laboratory we1 
pletecl in I 966. When completed, the new 
tory \\·i 11 contain an up-to-date hybrid co1 
in \\·hich \\"Ca pons systems, control·syster 
information systems may be simulated fori 
tion and research purposes. 
A distinguished visiting committee re 
the Electrica l Engineering Department in I' 
her. The committee consisted of Dean Joh 
azzini, Chairman , Co llege of Engineerinp 
York University : Dr. Gene Franklin of St 
University; Dr. M. E. Van Valkenhurg, Pri 
U11iversi ty: Dr. Jacob Millman, Columbia l 
sity : a11cl Rea r Adm iral Frederick S. With 
USN (Ret). 
MATHEMATICS 
O n August 1, Dr. \.Y. Randolph Chur. 
succeeded by Dr. R obert E. Gaskell as ch< 
of the M athmwlirs Department. 
Prof. Chu rch began his long associa tio 
the Na\·y in 19.'3.7 when he joined the faCJ 
the U. S. N a\·al Academy's ma thematics c 
men t. H e became chairman of the departn 
1947. Prof. Church has returned to fu 
teaching a t the I\ an i Postgraduate School 
continuing h is research in la ttices and 
theo rv. 
MATHEMATICS (continued) 
Prof. Gaskell holds the degrees of Doctor of 
Philosophy and Master of Science from the Uni -
versity of Michigan where his work in the appli-
cations of integral transforms was conducted 
under the direction of Dr. R. V. Churchill. 
Prior to joining the faculty of the Naval Post-
graduate School , Prof. Gaskell was professor of 
mathematics at Oregon State University. 
In addition to teachi ng at Albion College, the 
University of Alabama, Brown University, Iowa 
Sta te College and Oregon State Uni,·ersity, Dr. 
Gaske ll has been employed as a physicist with the 
Navy Electronics Labora tory, and as head of the 
mathematical research laboratory of the Boeing 
Company. 
He is a felloiA· of the American Association for 
the Advancement of Science, a council member of 
the Society for Industrial and Applied Mathemat-
ics, and chairm an of the Visiting Lecturers Com-
mittee of the Mathematical Association of America. 
During the 1965-66 academic year, six of the 
Mathematics Department's faculty were trans-
ferred to the Operations Ana lysis Department as 
part of an expansion program of that department. 
MATERIAL SCIENCE AND CHEMISTRY 
During 1966 the LHalerial Sci ence and Chem-
istry Department granted its first Doctor of Phi-
losophy degree. It was awarded to Navy Lieuten-
ant John M. Hoffmann for his work in the fie ld 
of Ring Cleavage of l, 2: Diarylcyclopropanes 
with Bromine in a non-polar so lvent. At the close 
of the year there were two other students pursuing 
their doctora tes in this department. 
The install ation of addi tional instrumentation 
such as automatic analytical balances allC! auto-
matically programmed heat-trea ting ovens, sub-
stan tially improved the department's laboraton 
facilit ies. 
A closed-circui t television sys tem was installed 
in the microstructures laboratory, permitting 
simultaneous viewing of specimens by instructors 
and their students. 
A final improvement in physical facilities was 
the ou tfitting of the new propellants la bora tory 
facili ty located in the Ast ro-aeronau tical Labora-
Electrical Engineering 
Metallurgy 
tory complex. This laboratory was in partial serv-
ice by the end of the year. 
Technical meeti ngs were conducted by the 
department in conjunction with the West Coas t 
sections of the American Society for Metals, the 
AmericaH Chemical Socie ty, and the American 
Ordnance Association. 
The late Dr. Benjam in Lazan. p ro ftssor of 
Speech Lab 
materials science at the University of Minnesota, 
spen t six months in the department as a visiting 
research professor. 
OPERATIONS ;\l~ALYSIS 
The Operations Analysis Department has con-
tinued to evolve in course offerings and research, 
keeping pace with the Armed Forces' demand for 
personnel skilled in the areas of operations and 
systems analysis. 
\Vith increasing numbers of Army and Marine 
Corps students enrolling in this department's 
courses, some programs have been modified to 
meet their particular service's requirements. 
During 1966 the department has increased 
from 15 to 22 faculty members. New assistant 
professors are: Donald R. Barr, Eamon B. Barrett, 
Arthur Carol, John A. Tiedeman and Gary A. 
Tuck. Also new to the faculty is Samuel H. Parry, 
an instructor. Lowell F. Green of the Naval Ord-
nance Laboratory in White Oak, Mary land, se rved 
in the capacity of visi ting professor. 
Forty-one degrees of Master of Science in 
Operations Research, as well as a number of bac-
calaurea te degrees were awarded by the depa rt-
ment during 1966. A committee has been formed 
to investigate the feasibili ty of starting a doctoral 
program in opera tions research. 
Research sponsored by the department has 
involved studies of reliability, supply systems and 
inventory models, gaming and simulation, logis-
tics and counterinsurgency, linear programming, 
stochastic models and classification techniques. 
Operations Analysis was one of several depart-
ments reviewed by distinguished visiting commit-
tees this year. The committee visiting Operations 
Analysis consis ted of Dr. LeRoy A. Brothers 
10 
(chairman) , Dean of Engineering at the 1 
Institute; Dr. George E. Kimball of the Artl 
Li ttle Company; Dr. Joseph Engel of the C 
for Naval Analyses ; Dr. George Licberm 
Stanford University; and Rear Admiral Le 
Smith, Director of Special Projects, Washi 
D.C. 
GOVERNMENT AND HUMAN ITIE 
T he Government and Humaniti es Depa1 
added several courses in support of the 
Postgraduate School's Avi ation Safety Pre 
These included Psychology in Accident P 
tion , Speech Ski lls for Safety Officers, and 
tion Law. 
A video-tape device was installed i 
Speech/ Reading Laboratory, permitting st1 
and instructors to review student speeches I 
mediate and repea ted play-backs. 
Instruction in reading acceleration w 
fered on an informal basis throughou t tht 
The success of the program and demand f, 
instruction led to the appointment of a ful 
assistan t in the Speech/ Read ing Laborato 
the fut ure, three reading acce leration cours' 
be offered on a regula rly scheduled basis. 
MECHANICAL ENGINEERING 
During 1966 the Mechanical Engineerir 
partment, with a faculty of ten, provided c 
for several hundred Pos tgraduate School st1 
including 11 0 who were mechanical engin 
maJors. 
In August a distinguished visiting com 
was convened by the Superintendent fo r th 
pose of providing expert and objective asse1 
of the academic quality of the Mechanical Engi-
neering curr icu lum, and to provide advice 011 
future developmen tal goals. 
Members of the committee were Pro f. \Varren 
M. Rohsenow of the Massachusetts Institute of 
Technology, chai rman; Prof. A. L. London, Stan-
ford Univers ity ; Dean Clyne F. Garland, Univer-
sity of California at Davis; Prof. William T. 
T homson, University of Califomia at Santa Bar-
bara; and Rear Admiral A. G. Mumma, USN 
(Ret.), vice-president of the Worth ingtoiJ Cor-
pora tion . 
In the spring, Dr. Pau l F. Pucci, who was pro-
moted to the rank of Professor of Mechanical 
Engineer ing this year, presented a paper ou com-
pact heat exchangers at the Gas Turbine Confer-
ence in Zurich , Switzerland. His paper was based 
on the results of work O il the heat exch anger 
project sponsored by the Naval Ship Sys tems 
Command. 
Two faculty members have been ou leave for 
the second half of the yea r. Professo r Virgil M. 
Faires. the author of texts in thermo-dynam ics 
and machine design, is visiting technical schools 
in Europe during his sabbati ca l leave. Prof. Gil les 
Cantin is completing his doctoral studies at the 
University of Cal ifornia in Berkeley. 
AERO:'iAUTICS 
In keeping pace with the ~avy·s requirement 
for offi cers to em ploy aerospace weapons systems 
and participate in their future development, the 
Aerona11f ics Department contin ued to modify and 
upda te its curricular structure and resea rch pro-
grams. 
The undergraduate p rogram leading to the 
degree of Bachelor of Science in Aeronautical 
Engineering was reviewed by the EngineeriHg 
Counci l for Professional De\·elopment in the 
spring of 1966. Graduate programs were exam-
ined by a di sti 11 gu ished visiting committee led by 
Prof. C. D. Perkins of Prill(:eton University. Oth-
ers 011 the committee included Mr. H. J. Alleu , 
NASA-Ames: Prof. W ill iam Bollay. Stanford Un i-
versity; Prof. E. E. Sechler. Califomia Institute of 
T echnology: and Admiral James S. R usselL USN 
(Ret.). 
ll 
New course offerings included structural dy-
namics, viscoelasticity , and an emphasis on re-
entry physics in missile technology. A one-year 
course in systems techuology was added to all 
curricula. 
The department awarded its first doctorate in 
Ae ronautics during the August commencement. 
It was awarded to Li eu tenant Commander Junes 
B. Anderson for his im·estigation of the effect of 
acceleration on the bu ming rate of composite 
propellants. 
Six Aeronautical Engineer degrees ( AeE) 
were included arnong several dozen other degrees 
awa rded by the department in 1966. 
Ini tial plans were concluded to accept a pilot 
group of newly contmissiou ed Naval Academy 
graduates direc tly into the mas ter of science pro-
gram in July 1967. 
The Astro-aeronautica l Laborator ies complet-
ed extensive research in the areas of radial and 
axia l turbomachines, stress analysis, heat transfer, 
and gas chromatography, as well as rocket fuel 
combustion. non-steady flow mechanics, and 
structural d ynarnics. 
The department's laboratory faciliti es were 
augmented by compl etion of an oscillating-flow 
wind tunnel and development of unique hotwire 
anemometry. 
PHYSICS 
Three items of note demonstrate the impor-
tant role of research in the Physics Department's 
1966 operations. 
The first was the completion of a 120 MeV 
linear acce lerator that is dea lt with i 11 grea ter 
detail elsewhere in this report. 
The second was a major modification to the 
underwater-sound anechoic tank faci lity which is 
shared by the Physics and Electrical Engineering 
departments. The two ex isting tanks ha\-e been 
connected by cross channels, permitting the gen-
eration of wind-blown surface wate r waves at 
right ang les to the long ibidinal direc tion of the 
tanks. 
This facili ty perrnits study of the acoustic 
scattering at the surface of sound incident from 
beneath , while the nature of the surface wa\·es is 
at the same ti me precisely knO\nJ from scatteri ng 
of ligh t incident from above. The modeL unique 
in providing con trol and precise measu rement of 
all parame ters, is operated at high acousti c fre-
quencies to permit sca ling to the su rface waw 
patterns foull(l in the ocean . 
Finally, in additi on to the large numbe r of 
master"s degrees awarded by this depar tment, two 
studen ts were awarded their doctorate degrees. 
They were Lt. Comma11der R ichard R. Levin, for 
his work in the field of ion-acoustic \\"a\·es in a 
12 
King Hall 
highly ionized argon plasma in a magnetic 
and Lt. David A. Hart for his study of the ' 
Dattner resonances in rare gas plasmas. 
T ypica l of the numerous areas of resea1 
volving the faculty and students of the I 
Department during this reporting period 
investigations into radiation damage, 1 
physics, low-temperature calorimetric and 
mal conductivity, studies of phonons, aco 
and the quantization of the Einstein grav 
theory. 
NAVAL WARFARE 
In 1960 it ,,·as decided to phase out the 
era! Line School for U. S. Navy officers anc 
place offer a bachelor of arts and bachelor 
ence degrees for officers not holding ch 
This transition was completed in 1962. 
Since that time the N aPal Warfare L 
rnent has served as the source of formal 1 
sional education (as opposed to train i n~ 
officers whose professional experience ha1 
con fi ned to narrow fi elds. 
A lim ited General L ine School progra 
con tinued for fo reign officers. Enrollment 
program has declined to sixteen during 
Concurrently increasing numbers of foreig1 
cers have been en rolled in the School's tee 
curricula. 
In light of this fact., the General Li ne curri-
cul um and I\' aval \Varfare Department were re-
viewed during 1966 with resulting recommenda-
tions hei ng made to the Chief of Naval Personnel 
to discontinue the General Line program all(! d is-
establish the Na,·al Warfare Department. 
These plans were approved in December and 
the General Line Schoo l wi ll be discont inued 
upon graduati on of the present class in May 1967. 
Foreign offi cers already scheduled to enroll in the 
Genera l Line School program in August 1967 will 
be offered technical curricula instead. 
The Naval Warfare Department will be dis-
established in August 1967. Those professional 
naval educational courses of the Baccalaureate 
program that may be required, and other pro-
grams supported by the Naval Warfare Depart-
ment, will be absorbed by other academic depart-
ments and the staff. 
BUSINESS ADMINISTRATION 
AND ECONOMICS 
On June I, 1966, Dr. James M. Fremgen was 
appointed chairman of the Business Administra-
tion and Ec m10 mics Department. 
Dr. Fremgen received his master's and doctor's 
degrees in business administration from the Grad-
uate School of Business of Indiana Un iversity. He 
completed his undergraduate work at the Uni-
versity of Notre Dame. 
Underwater-Sound A nechoic Tank Facility 
A Certified Publi c Accountant in the state of 
Indi ana, Dr. Frem);en is a member of the Ameri-
can Accounti ng Association, the Ameri can Insti-
tute of Certified Pu blic Accoun tants. and the 
Nation al Association of Accountants. 
Four new faculty members were appoin ted to 
the department during the yea r. They are: Prof. 
Barry Castro in econ omics and organization the-
ory, Prof. James Ketchel in data processing and 
management science, Prof. Paul Roberts in eco-
nomics, and Dr. Melvin Steckler in behavioral 
science and organization theory. 
The department welcomed its first visiting 
professor from the Naval Academy-Prof. Henry 
Durham whose field is economics. He has assumed 
the duties of Prof. Leslie Darbyshire, who is 011 
leave as Visiting Professor of Finance at the Uni -
versity of Hawaii. 
In the spring of 1966, the department began 
offering management courses for students in sev-
eral engineering programs. These courses are 
specifically designed to fit the backgrounds of 
technical students. 
Two members of the department's faculty 
undertook research projects, one involving an 
attempt to measure the impact of defense spend-
ing on the loca l California economy. The other an 
effort to determine the validity and applicability 
of psychological testing of managers. 
Dr. Fremgen briefs ne w faculty members 
"In the measure that ou r pos tgraduate educa-
tional program sharpens the intellectual range 
and 1·itality of the maximum number of our offi-
cers. the Navy will be able to draw from in creas-
ingly deeper reservoirs of talent to meet its re-
quirements. 
PAUL H. NrrZE 
Secretarv of the Navy 
PROGRAM SUMMARIES 
THE AERONAUTICAL El'\GINEERING 
The Aero nan tical Rn.gi neeri ng pro)!;ram 11·a.s 
closely scru tini zed during 1966. Programs were 
reviewed and revised to provide a deli tiona! cover-
age in fundamentals of so lid ami fluid !llechanics. 
engineering dynamics, and thermodynamics. 
A sequence encompassing probabi lity and sta-
tistics, engineering economics, operations research 
and systems ana lysis, was added to the under-
graduate and gradua te level programs. 
;\ fter an on-site appraisa l of the curricula, the 
Engineering Council for Professional Develop-
ment renewed accreditation for the Postgraduate 
School's pro)!;ram leading to the bachelor of sci-
ence in aeronautical ell)!;ineering degree. The 
accreditation for all other degrees remained in 
effect. 
ELECTRONICS AND COMMUNICATI 
ENGINEERING 
The Electronics and Conwumications 
neeri ng Programs office administered fou 
ricula for an average of 240 studen ts during 
The curricula were Engineering Electronics 
munications Engineering, Staff Comrnunic 
and Advanced Science (Applied Mathemati 
Highlighting the year 's activities for th 
gram was the initiation of the Staff Comm 
tions Curriculum . Twenty-three officers 
enrolled during the August in put in thi 
program. 
The establishment of this curriculun 
direct result of a recommendation of the ~ 
Board, which recognized the Navy's need f( 
cers with a broader understandin)!; and me 
tailed knowledge of modem cornrnun i< 
than could normally be acquired on the b 
experience alone. 
The Staff Communications Curriculum 
month, non-degree program, emphasizes ele 
ics, digita l computers, probability and sta 
materia l management and operational corn 
cations courses. 
At the close of 1966 this program was sp 
ing six doctora l candidates, all enrolled in 
neering electronics. 
ENCII'\EERING SCIENCE 
The Engin reri ng Scifllf(' program con 
to provide post-commissioning education 
fields of mathematics, physics, and engin 
during 1966. 
The policv of using this pro)!;rarn as a ref 
course of two or three terms duration in prepara-
tion for enrollment in one of the advanced tech-
nical curricu la has continued. Since the prograrn·s 
beginning in 1962, 615 out of 1067 students have 
been transferred to technical cu rricula. The 
recent transfer ra te has been approximately 83f){. 
With a strong backgrouud in mathematics 
and physics gained in engineering science, stu-
dents may enroll in such subjects as chemi stry, 
oceanography, electronics, probability all(! statis-
tics, computer science, and operations analys is. 
Students prepar [ng for a predetermined technical 
curriculum may take elective options to provide 
optimum prepar_ation for that curr icu lum. 
ORDNANCE ENGINEERING 
The three principal Ordnanre Engineering 
Programs- 'Weapons Sys tems Engineering, Un-
derwater Physics Sys tems and Nuclear Engineer-
ing (Effects ) - continued in 1966 with only 
minor changes. 
As in the case of other technical programs, 
courses [n opera tions research and systems analy-
sis were added to the \Veapons Systems Engineer-
ing and Underwater Physics curricula. 
The Navy Department's reorganization neces-
sitated a shift in sponsorship of the Weapons Sys-
tems Engineering Programs from the Bureau of 
Weapons to the Ordnance Systems Command. 
Five Ordnance Engineering students were 
awarded the degree of doctor of ph ilosophy in 
1966. T hey were: Lt. Commander Richard R. 
Levin, Lt. Ralph E. Hudson, Lt. David A. H art, 
Lt. J ohn M. Hoffmann, and Lt. Commander 
J ames E. Tucker. At the close of the yea r th ree 
others were enrolled in doctoral programs. 
NAVAL MANAGEMENT AND 
OPERATIONS Al\ALYS IS 
The Management (Data Process ing) and Oper-
ations Research/Analysis curriculums conducted 
by the N aval Llfanag;emenl and 0 j1erations A rudy-
sis program experienced considerable growth 
during 1966. 
Management (Data Processing) doubled its 
student enrollment. This large ly reflects the ex-
panding needs of the Navy in the com mand and 
control area of tactica l data processing in opera-
tional environments. 
Previously line officers had composed less 
than half of the enrollment in this program. This 
was drastically altered with the Augus t 1966 input 
when line officer students comprised 7.59{: of the 
total. Two elective options have been developed 
to accommodate both Supply Corps and Line 
officers. 
The primary sponsor for this program is now 
the Command, Control and Electronics Division 
(OP-.3.5) of the Office of the Chief of Naval 
Operations. 
A new seven-quarter curriculum wi th empha-
sis on Computer Science has been developed and 
is planned for implementation in the coming year. 
This new Computer Science curriculum, >vhile 
retaining the former educational objective of pre-
senting the broad capabilities and li mitations of 
digital computers and their applications, also pro-
vides the mathematical basis and technical insight 
for the ana lysis of computer problems in a com-
plex environment. Particular attention will be 
paid to mi li tary applications of computers m a 
real time tacticallv-oriented sense. 
l.'l 
The Data 
curriculum was retained to meet the requirement 
of the Naval the 
This one-year program has under-
gone revision and has been from 
one year to five quarters ( 15 months). Financial 
courses have also heen added to the 
curriculum. 
The Operations Research/Systems Analysis 
curriculum has gn)wn from a student enrollment 
of 108 in the academic year 1 965-66 to over 150 
in the academic year 1966-67. 
Some 260 billets throughout the Navy have 
been identified as requiring Operations Analysis 
subspecialists. Both the Army and Marine Corps 
have increased their number of students in this 
program to 22 and 1:'5 respectively, from the pre-
vious years' totals of 4 and 5. 
ENVIRONMENTAL SCIENCES 
The En<'ironmfnlal Scimces programs of the 
Naval Postgraduate School are designed to exploit 
the unity that exists in the concepts and methods 
of investigation and analyzing data within the 
sciences of meteorology and oceanographY. 
Three curricular programs, all of two-year 
duration, are offered. The General Meteorology 
curriculum leads to a bachelor of science degree. 
Advanced Meteorology and Oceanography lead 
to master of science degrees. 






education in marine en 
on mechanical and elt ing, with 
These primary disciplines ar 
courses in nuclear engineering, 
, electronics, tedmology, a!H 
agement. 
A major reconstruction of !\'a val Engir 
programs took place during 1966, in prep< 
for the new four-quarter system which be 
1967. The newly designed curricula ref! 
visions to courses in engineering mathe1 
statistical and analysis courses, thermo-s• 
and management. 
Rear Admiral E. J. Fahy, USN, Comn 
Naval Ship Systems Command, and Rear A~ 
J. H. McQuilkin, Commander, San Francis 
Naval Shipyard, visited the Postgraduate : 
and addressed Naval Engineerini studer 
shipbuilding, ship engineering projects, alH 
yards of the future. 
BACCALAUREATE 
The Naval Postgraduate School"s Ba( 
reate program is designed to provide non-· 
holding officers with undergraduate cm 
\\·hich meet an officer's educational needs. 
There were no significant changes in th 
gram during 1966. Enrollment continued 
about 300 students, the larger percentage ol 
naval aviators. There is approximat• 
division of the 300 between the bach< 
arts and bachelor of 
The General 
programs. 
STATISTICS FOR 1966 
At Monterey 
ENROLLMENT DEGREES CONFERRED 
4 
;c 
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THE COMPUTER FACILITY 
18 
A very hi~h percenta)!;e of students are 1 
in!); computers in their course work at the 
Postp.;raduate School. 
However, so important is computer edw 
to the fu ture of the l\ avy that an incre; 
planned both in the percen tage of students r 
ing education in computer science, and in tr 
of the School's Computer Facility. 
During 1966, 85(Jt of the School"s stu 
had rece ived trainin~ in various aspects of 
puter use. By J une 1967 this will increz 
100<;{ . Faculty use of the system is extensive 
Four years a~o, approximately 10 facu lty me1 
were regularly using computers in their res 
and teachin~ . By the end of 1966 the numb< 
close to 100. 
Contracts have been completed that wi 
crease the value of the Postgraduate Sd 
Computer Facility from its present level 
million to $.'3 million in the ear ly part of 19 
The new time-sharing computer system, 
.'360, Model 67, will he in opera tion at the S 
in the second quarter of 1967. This new s 
will provide a substantial increase i 11 spec< 
memory capacity over present equipment. 
It is planned to install 12 remote type' 
stations 011 the Postgraduate School campus. 
wi ll permit its users the same access to the 
puter that they would receive at the main co 
"The new computer facility will give stu 
at the Postgraduate School access to one c 
most advanced comp uter systems in the w1 
says Rear Adrn. E. ]. O 'DonnelL Superinte 
of the School. Other institutions which are i1 
ing similar systems include the Li ncoln Lil 
tory of MIT, the University of Michigar 
Stanford University. 
With the de livery of its first comput 
1954, the Naval Postgraduate School was a 
the first institutions to int roduce di~ital cc 
ters into their academic programs. Four c: 
computers have been in operation at the S 
since 1960. 
Twenty-five cou rses in computer sc1erH 
taught at the School. T eaching them are tl 
at the Naval School 
to demonstrate to their 
the solution of real-life 
fields.'' says Prof. D. G. 
"Students are introduced to 
education 
Ill 
which underlies education in at 
the School is that students should be conditioned 
to think of the 
and 
In addition to 
ical weather 
gaming plus 
ical engineering ha\·e 
demands on 
are the demands 
SPEAKERS 
Dr. Francis J. Rear USJ'\R (I 
in Chief. Institute of 
cut-.. Emotional Problems of Men on 
Dr. Alfred L 
Commander in ( 
Atlantic am! Atlantic Fleet Allied Comma; 
Atlantic- Atlantic Command and Atlantic ComlY 
XATO" 
VISITING SPEAKERS 
~IETEOROLOGY A.\'D OCEA.\'OGRAPI IY 
1\1 a val 
Office-.. Research Activities at the 1\la\"al Ocean-
. Office'' 




Cnited ;\ 10-level Predictioll :Vfodel 
Includin!!: Fronts and Precipitation .. 
DR. M. B. DA:'-IARD. International 
-"Some Effects of Released Latent I feat Oll 
Large Scale \Yeather Svstems'' 
MR. RoBERT ELLIOT, 1\lorth American \Yeath-
er Consultants and Aerometric Research, Inc., 
Santa Barbara. Calif.-.. \\'eather ~1odification" 
CnR Gu:;-.;;-.; HA\HLT0:'-1. l'S1\I, Fleet 1\lurner-
ical Weather Facility-.. Vertical ~lotions in the 
Tropics 
MR. LESTER HtBERT, "'atioual Environmental 
Satellite Center, Washi11gton, D. C.- .. Satellite 
Meteorology" 
DR . .Jou-.; MILES, L"niversity of Califomia, 
San Diego-''Surface \\"ave Damping from Stokes 
to Szyszkowski" 
MR. RO'\ALD l\AGLL Meteorology Interna-
tional-.. Applications of Satellite Data .. 
MR. Sm;o.;EY SEREBRE:'-1\. Stanford Research 
Institute-.. Cloud Structure Observed Satel-
lites" 
LCDR PETER 
DR. BRJA'-i A;-.;nERS0:'-1, Stanford Cniver 
· Classical and Moden 
PROF. JoB'\ Stanford Uni\ 
-'"Orbital Transfer for Rendezvous" 
DR. \YJLLIAM L. BROGA'\, 
Los and 
Optimal Control for Distributed Paramete 
tems" 
DR. Gu:;-.;;-.; H. KEITEL San Jose State C 
_ .. A Survey of 
Entry'' 
DR. THO~IAS BtLLOCK. Stanford Univer 
''The Second Variation in Optimum Contr 
DR. DA'\IEL LEVI:-.E, Lockheed Missil< 
Space Company-"Radar Cartography'' 
PROF. STEPHE:'-1 HARRIS. Stanford Uni> 
-''Control and Stabilization of Lasers Usi1 
ternal Time Varyin:2; Perturbations .. 
PROF. NoRMA:'\ BALABA'\IAl'<, liniversi 
California, Berkeley-" Active i\etwork Synt 
DR. GEORGE M. lLUl:'-1, Stanford ~1, 
Center-"The Engineering of Leukemia 
Irradiation" 
DR. RoBERT KoLB, Navy Electronics Lc 
tory. San Diego-''Optirnization in Distri 
Parameter Systems'' 
DR. RoBERT HcA;o.;G, TRW Systems, Rec 
Beach, Calif.-'Two Ways to Enhance th 
tectability of Submarines'' 
DR. BRn E T1:-. LJ'\G, Ames Research C 
~1offett Field-"Passive Attitude Control of 
Satellite'' 
:\1R. Pxt:L FROST, Stanford 
Stochastic Problem .. 
DR. D. D. 
Santa 
MR. JoB:\ Sut GHTEIL Electronics Lab-
oratorY, San ''Ackauced Control 
Research and Development at :\"EL and a Film 
on the Tartar Missile Launcher'' 
1\fR. }ntr:s GILES, Fairchild 
Sunnyvale, Calif.-.. Techniques in Application 
of Linear and Digital Integrated Circuits .. 
MATERL\L SCIENCE AND CIIEMISTRY 
DR. STA;>.;LEY W!LLIAMso;-.;, l'ni\ersity of Cali-
fomia, Santa Cruz-''Some Recent Advances in 
the Chemistry of XeF2 and Other Xenon Flou-
ricles" 
DR. G. F. P\LE:'>IK. :\OTS. China Lake. Calif. 
-''Recent Studies in X-Ray Crystallography" 
DR. L.A. DJCKL\SO:'>. Stanford Research lnsti-
tute-.. Chemical Aspects of Combustion Instabil-
ity .. 
Ih. A. 0. DEKKER. Aerojet General Corpora-
tion- .. Recent Advanees in Solid Propellant 
Binder Chemistry .. 
DR. D. A. FI:'>L NOTS. China Calif.-
.. Halide of Ru (HI). Co (II) and 
Ni (II) .. 
DR. CH\RLES II\BEIL N.O.L. Conma. Calif. 
""The 
DR. W. S. McEw.\;-.;, 
China 
DR. H\:\S \SSE:\ . 
.. :\fosshauer Effect of Iron and Tin 
Test 
DR. NElL .\a val Ordnance Labora-
Calif.- Chem-
Lnm E. J Kmsc11 KE, Lawrence Radiation 
Laboratory, Berkeley. Calif.- .. Metal-ammonia 
Solutions" 
DR. J ll.L\\ HEICK I.E:\, Aerospaee Corporation 
_ .. Reaction of Oxygen Atoms with Perfluro-
olefins ,. 
PROF. Jt A;>.;.\ AcRivos, San Jose State College 
-"Applications of .\ uclear Magnetic Resonance 
Spectroscopy., 
DR. RA'.f SH.\RMA, Cniversity of Southem 
Ca!ifornia-··Photochemistry of lodoaromatics·· 
DR. KE;>.;:'>ETH A. LI;>.;COL\, Naval Radiologi-
cal Defense Laboratory-.. Application of Time-
of-Flight Spectrometry to High Temperature :VIa-
terials Science·· 
OPERATIONS .\.\ALYSIS 
DR. l~RIC DE:\ARDO, The Rand Corporation-
..Foundations of Dynamic Programming; .. 
DR. K;-.;EALE T. ::\fARSHALL lfniYersity of Cali-
fornia-.. Snme Recent Results 111 Queuing; The-
DR. RICHARD BARLOW. of Califor-
DR. CHARLES I I. F.\LK:\ER, 
:\fodel"' 
DR. HEIUIA'> C!!ER:\OFF. Stanford t 
Palo 
Problems·· 
LcnR STACER Hou O'\lll. Office of 
of Defense- in .\S\Y Problems·· 
DR. KEn:\ Jo-.; ES. Kansas l · .. Se· 
lceted in :\rtificial 
CnR 
· Problems in 
CDR H\ROLD '\nn1t. Striki F, 
Office of the Chid of 
"'War 
AERO'\AlJTICS 
REV. R. J. 
Calif.-
MR. BER:\ARD DrrnE. Vf'lllschc rcrs/1 
alalt-"Review German Research Facilit 
DR. A. G. FAB!L\. Office of .\'aval ReE 
Reductic 
dondo Beach - . a Funct 
Reliabili 
DR. \\'ALTER MARTI'<, :\orthrop-!\orair-
VTOL Studies" 
DR. RUDOLPH X. Aerospace Co 
tion-.. Introduction to Plasma 
Mrt. E. \. Scm ERT • .\'aval Radiologic 
I 
:\1R. Jmr;-.; B. WILLL\.\!SO:\. F.S. Polym 
.. l :se of Ablation Plastics in Rockets·· 
DR. AnA\! Z.\K, l'niversity of Illinois-·· 
tural Problems in Solid Rockets 
MR. DA.'\IEL Dnns. General 
\anced F. 
PROF. MARTI:\ St\1\IERFIELD and I\hl. 
-··Activit 
Bubble Chamber in I · 
PRoF. RoBERT Pt 
Pauli Determination of 
(1765) andY''O (18Ei) .. 
PROF. RICHARD I I. B1 BL Stanford l niversity 
-··Determination of Parame-
ters .. 
DR. BARRY BEIL\f.\X. Lawrence Radiation Lab-
oratory, Li\·errnore- .. Photo-neutron Cross-sec-
tions of Li6" 
PROF. RoDXEY CREE-' l!Ol R. t'niversity of Cal-
ifornia. Berkeley .. Optical Double 
Resonances, all(! Level Crossinj.!;s .. 
MR. JoHx L. IJJLTOX. \erojet General :\ucle-
onics-.. A Survey of the San Ramon CTR 
iment 011 I Ii;;h Ener)!;y :\eutral Injection into a 
Mirror-cusp Geometry .. 
DR. RAY L\B.\H ;-..;. :\and Ordnance Labora-
tory-'Tlastic Scatterin)!; of Elecrons from I [eli-
urn 
MR. RoY E. R\XD, Stanford l 
., 180 Elastic Electron from the P-shell 
:\udei" 
DR. E. M. CYOIU;Y, Bell Laboratories. Stan-
ford-""The Interaction of :\coustic \\'aves with 
Teller Ions .. 
C. Enw.\RD Jo:-;Es, M.I.T.-"Thc l. 
DR. 
MR. Sm PeT:" \\L 
.. I Current Electron Beams .. 
DR. HAROLD SY\f.\W:'\5. CSIRO. :\ational 
. Australia-.. The 





.. The Alliance for Progress in Bolivia .. 
of l·tah-
E. B. PoWELL and YL D\LE RO<a:Rs. Office 
of Industrial Relations. Department of the 
- .. Impact of Executive Order 10988.. and 
.. Equal Opportunity in Employment .. 
MicH \EL Pu:n:Y. California Labor Fcdera-
tion-.. \Yage-price Guideposts·· 
CAPT WJLIH R:" :\. G!:":'\ J!L :\ava! Ship Sys-
tems Command - .. Labor :\ the 
BmRY II. l·niversity of 
.. Economic Fallout of PoliC\ .. 
DR. \. I I. MASLOW. Brandeis 
..I Iuman Moti>ation .. 
G \SKELL 
A N EW LINEAR ACCELERATOR 
On February 7, a group of Navy officers and 
civilian scien ti sts assembled in the basement of 
Halligan Hall to dedica te the Postgraduate 
School's 120 megavolt electron linear accelerator. 
Dr. W. K. H. Pano fsky, d irector of the Stan-
ford Linear Accelera tor Center, addressed the 
group. Poin tiug out that the new accelera tor 
would be a valuable too l in the intermediate en-
ergy range, Dr. Panofsky predicted that it would 
make subs tantial contributions to the phys ics of 
nuclear structure, as distinct from the physics of 
elementary particles. 
Both Dr. Panofsky and the Postgraduate 
School superin tendent, Rea r Adm iral E. J. 
O 'DonnelL praised Dr. Franz Bumi ller of the 
Physics Department for his di rection of the proj-
ect. 
Construction of the accelera tor was carried 
out by Dr. Bumiller and his associate, D r. Fred 
R. Buskirk, wi th the assistance of students and 
technicians. T hey were suppor ted with a $1 50,000 
gran t from the O ffice of Naval Research, and 
used excess eq uipment donated fro m linear accel-
erators at Stanford University. 
T he basic design of the machine fo llows very 
SPECI FICATI ONS 
closely the design of the Stan ford accelera t< 
consists of th ree ten-foot accelerator section. 
powered by a klystron capable of 21 me: 
peak power. 
T hese klystrons are of the same type a 
in the Stanford Linear Accelerator Center' 
mi le accelerato r. T he accelerator sectiom 
obtained from the Hansen Laboratory at 
ford, where they had been used in the c 
.'300-foot accelerator. 
The Postgradua te School's new <tcceler 
one of three of its energy range in the 1 
States. The others are at Yale University a 
National Bureau of Standards in Washi 
D.C. 
Beam tests were started in November 
and the accelera tor was completed and l: 
opera tional in January 1966. The major r 
of 1966 was spent in completin?; construct 
the beam switching fa cili ty and the target a 
Studies of the production of relatively 
lived isotopes in shielding materials were ! 
in September. Radia tion damage stud ie 
fo rmed on transistors have shown the adc 
of the faci lity for this type of research. At t: 
of the year the facil ity was ready for n 
structure studies by means of electron sca t 
Ene rgy range: 5 to 120 MeV, continuously 
ad justa ble . Maximum duty cycle: 3 x 10-4 M iaowove power source: Thtee kly· 
24 
Average bea m curren t: 2 microamperes at 
O.lcy. energy resolution at fuH energy. 
Pulse length : 0. f to 2.5 microseconds. 
PPS repetit ion rate: 120 pulses 
a nd sing le pulses 
second, 
mode by Litton Industries, with 
perveonce a nd 21 megawatt peak 
et output. The kly~tron requires o 
imum occeletoting voltage of 2! 
which is supplied b y the hig h vo 
modulator. 
THE AVIATION SAFETY COURSE 
In Au?;ust, 1966, an Avia tion Sa fety Officer 
course was established at the Naval Postgraduate 
School. Previously, Navy men had attended the 
aviation safety course at the Un iversi ty of South-
ern Cali fo rnia. 
The primary mission of the Pos tgraduate 
School's course is to train aviators in the rnajor 
as pects o f aviation safety as a means of in creasing 
the com bat readiness and operational effective-
ness of naval avia tion. 
Four cou rse sess ions are offered each year. 
Each is ten weeks long and is attended by an 
average of 30 a,·iators. Atten dees are selected by 
the Bureau of Navy Personnel, and work toward 
certificates wh ich designate them as qual ified 
Aviation Safety Officers. 
The course consists of .'350 hours of classroom 
and labora tory inst ruction, wi th fie ld trips to ap-
propriate military insta llations and civi li an activ-
ities. 
Instruction is provided by a facu lty of nine 
members in such subjects as aeronautical engi-
neering. aircraft accident preven tion and investi-
gation , physiology, psychology, law and related 
topics. 
Four command and staff orien tation presen-
tations, each of one \\·eek's duration, are offered 
during the year to avia tors of the ra n k of com-
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:\a val \\'eather Sen· ices and the 
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REPORTS ON RESEARCH 
with increased 
The Fouu 
remamed at a C( 
lll consonance with the :\'a\ 
test and evaluation 
item. At the same time the 
has been increasing at a r; 
Most of the new members are re: 
oriented and are ea!Ser to develop their a 
special interest and competence. The Fowl 
Research Program is primarily intended I 
vide opportuuities for faculty members to i 
new areas of research and to support funda 
areas for which it is difficult to obtain spo 
support. There has been considerable ef 
find sponsors for faculty members \Vho ha' 
supported by this program. 
The emphasis upon interdisciplinaq 
effort reflects the awareness that the poten1 
this type of effort at the 1'\ a val Postgr 
School is very great. The relatively mode 
above critical size of the faculty, the combi 
of scieutific engineering and behavioral ac: 
departments in one school organization ere 
atmosphere in which such team effort cal 
easily be effected. This, coupled with a 
body population in which is resident a t 
of expeneuce, pro' 
other educ: 
therefore th 
A more limited program has been iu progress 
that capitalizes on the 120 MeV Linear Acceler-
ator. This is a study of radiation damage to mi-
croelectronic circuits and is pursued by a team of 
nuclear physicists and electrica l engmeers. 
Several individual areas i 11 which new pro-
grams have been initiated or strengthened should 
be men tioned. An mtirely new area for the School 
is tha t of marine bio logy. A small temporary facil-
ity has been established on the School's beach 
research area in which an active study of marine 
borers has be)?;Ull. Strong interest has been ex-
hibited in this program and it is expected to play 
au irnportant role iu future programs. 
New joint support In· severa l ."\avv agencies 
has beell developed for a loug range program of 
fundamental research iu turhomachines. This will 
capita lize on the outstanding talent and UIIH{Ue 
faciliti es that exist at the SchooL 
Atten tion has heen called in previous reports 
to the strong role that the School cau play in the 
broad field of Ocean Scie11ces. I11terest continues 
to grow, and progress is hein?; made in de,·eloping 
this ro le. But the personnel and facilities require-
merits, which arc sigmficant, make p rogress slow. 
In view of the firm belief that close collalmra-
tion between the School and Navy Laboratories is 
of great benefit to both the School and the labora-
tories, these associations have been energetically 
promoted. 
It may be of illtercst to list the laborato ries 
with which such programs have been sh ared dur-
ing the past year. In each case faculty members 
of the School have worked 011 programs of interest 
to aud supported by the laboratory ei ther at the 
School or at the laboratory or at both. The most 
active association has bee11 ,,· ith ;'\,n-al Ordnance 
Test Station , China Lake. T\\·e !ve members of the 
faculty from Electrical Eugineering, Aeronautics, 
Material Science awl Chemistry Departments 
were mvolved. The other laboratories were: NaYal 
Research Laboratory, Na,·a l Ordnance Laboratory 
-Corona, Navy Electronics Laboratory, Mine 
Defense Laboratory. Naval Missile Center / Pacific 
Missile Range, and Naval Air De,·c lopmellt 
Center. 
Final details of programs with :'\and Ci,·il 
Eugineering Laboratory and :'\;n·al Radiological 
Defense Laboratory are bein~ completed. Discus-
sions arc in progress with Na,·;d O rdnance Lab-
oratory. \Vhit.c Oak. and the ."\ a\·al \Vcapons 
Laboraton·, Dahlgren. 
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THE NAVY MANAGEMENT SYSTEMS CENTER 
T he Navy Mmw?;ement Systems Cent er was 
established at the Naval Postgraduate School in 
1966 with the specific task of conducting a four-
week course in Defense Management Systems. 
This course dea ls with the concepts, princi-
ples, and methods of defense management as they 
concern planning, programming, budge ting, and 
rela ted activities. 
Students are not ex pected to become experts 
or technicians in the various disciplines and sub-
jects inclmled in the cur ri culum. The objectives 
of the course are to provide or ien tation on the 
broad functions of the defense rnanagement proc-
ess; insights into the requirements of defense 
managers in the vvay of in puts and analyses for 
decis ion making: understand ing of the pri nciples, 
methods, and techniques used ; and a genera l 
famil iarization with the interfaces be tween the 
managemen t requ irements of the Defense Depar t-
ment's componen ts and the Office of the Secretary 
of Defense itself. 
D uring the pas t yea r 479 Defense Depart men t 
mi li ta rv and civilian leaders have attended the 
course . This number includes 2i frorn Canad a. 
\ Vest C errnan v, G reat Britain, T he :\'etherlands. 
Norwav, Italy and France as well as I\',\TO rep-
resell tat i,·es . 
Approximately 6o<l( o f those part icipati ng in 
the regu lar fo ur-week sessions have been rni li tary 
officers of the rank of lieutenan t colonel or com-
mander or higher. Some 47 flag or genera l rank 
officers and equivalent gm·emment sen·ice civil -
ians lHn·e attended special sessions. 
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Iu addition to the military programs 
sessions have been given for 188 other gove: 
personnel under sponsorship of the bureau 
Budget and Civil Service for some 22 
government agencies adopting similar pic 
pro?;ramming, and budgeting systems. : 
state and local govemment personnel hav 
included in these sessions. 
The program is constantly updated to i 
the changes that are taking .place in the 
structuring of the system in the Defense I 
ment. 
Latest changes include the addition of i 
tion concerning Project PRIME which wil 
the programming sys tem into actual mana) 
of resou rces a t the var ious command Je,-els. 
present time th e mi litary depar tmen ts are r 
pilot nms of the req uired account ing and l 
in g concepts involved and the Navy Mana; 
Sys tems Center staff ha,·e kept a close wa 
these experimen tal ins tallations. 
During 1966 a traveling team of the 
has put 011 three-day to one week progra 
the Department of Interior at \ Vash ingtorL 
the Canadian GovemmenL \Ves t Germar 
!\ ATO. Reques ts fo r simil ar presen tatio 
exceed the presen t capabilities o f the Cen . 
Staffed by mi litary represen tatives < 
.\ rrny . I\'avy, 1\i r Force, and Marine Corps; 
as se\TII civilian faculty members, the cent 
the first fac il ity in the govemmen t and th 
one in the Defense Departmen t offering tr 
in the planni ng, prograrmning, budgeting s 
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PUBLISHED REPORTS 
"Continuants and the of Re-
sistively Terminated LC Ladder Networks·· 
IEEE Transactions on Circuit 'Theory, June 1966 
Sydney R. Parker, et al. 
"Behavior of Separation Constants for Finite 
Gyromagnetic Plasmas" IEEE Transactions on 
Antennas and Profmgation, November 1965 
Vladislav Bevc 
''Least Squares Estimation of the Components of 
a Symmetric Matrix" Teclmornelrirs. May 1966 
Harold J. Larson 
''Some Extensions of Mitrovic's Method" Parts 
and IL 1965 
the Root Locus Method" 
1966 
J 
Peter \V. Zehna 




Donald B. Rice 
the Profit of a Part of a 
Accounting, January 1966 
James M. Fremgen 
"The Interaction Effect of Personality Va 
in a Prisoner's Dilemma Management Ga1 
The Psychology of !Ylanagement Decision, 
H. A. Hoverland, et al. 
"'Tidal Currents in Bay" .Vm 
Science, Vol. 40, No. 2, 1966 
Victor T. Neal 
·'Reliability Education for Non-reliability 
neers·' Annals of Reliability and Maintain, 
Vol. .5, July 1966 
Donald M. Layton 
"New Evaluations for Multiaxial-stress Pro 
of Ceramic Materials" ExjJerimenlal Mec 
March 1966 
Joseph Marin 
'"Qmckest Descent by Control" Journal oj 
neerinf{ Education, June 1966 
Willard E. Bleick 
"Parameter of Nonlinearity in Fluids' ' Journal of 
the Acoustical Society of America, N ovember 1965 
Alan )3. Coppens, et al. 
"Multistage Gun for Producti on of Low Energy 
Ion Beams" Th e Heview of Scienti j"ic lnslnt ments, 
May 1966 
Otto Heinz, et al. 
"Temperature Dependence of the Thermal Con-
ductivity of Amorphous Polymers: Polymethyl 
Methacrylate" Journal of Af>j>lied P!tysics, July 
1966 
William Reese 
''A Size-dependent Sign Reversa l in the Hall Co-
efficient of Ind ium" Physics l-etters. December 
1965 
John N. Cooper, et a!. 
"Shape D ependence of the Properties of Ferro-
electric Crystals" Journal of Aj>J>lied Ph ysics. 
June 1966 
Gordon E. Schacher 
"Failure Probability Formulas for Systems with 
Spares" 0 f>erati ons Research, August 1966 
Eric S. Langford, et al. 
., An Investigation of the Hazard Potent ial of 
Aerosol-p ropelled Substances Exposed to Gun-
fire" Good Packaging, July 1966 
J ames E. Sinclair, et al. 
"The Behavior of Suddwly Squeezed Oil Films" 
Wear, Vol. 9, 1966 
William N. Klorig 
E. K. Gatcombe 
' 'The Cation Radical Tetramethyl-2-tetrazene" 
Journal of the American Ch emical Society. Vol. 
88, August J 966 
William Tolles, et al. 
''Quadrupole Coupling Constants and Lower 
Limit to the Barrier for Inversion in Ethyleni-
mine" Journal of Chemical Physics, March 1966 
William M. Tolles, et al. 
"Effects of Surface Conditions on Nucleate Pool 
Boiling of Sodium" Journal of H eal Transfer , 
May 1966 
Pau I J. Mar to, et al. 
"The Interaction of Chromium (III) Ion with 
H ydrox ide Ion" Journal of Chemical Education, 
July 1966 
Richard A. Reinhardt 
FLEET NUMERICAL 
WEATHER FACILITY 
The Fleet Numerical Weather Facility, a ten -
ant activi ty located on th e gro unds of the Naval 
Postgraduate SchooL has become theN avy's major 
oceanographic forecast center as the result of the 
con tinued rapid expansion of the Navy Envi ron-
mental Data Network of which it is the master 
center and controller. 
Although the Facility's meteorolo~?;ical support 
for the fleet was increased markedly through the 
establi shment of East Coast and West Coast tie 
lines, its oceanographic support for the :\Tavy's 
antisu bmarine 11·arfare forces \ras of grea ter im -
portance. Under the command of Captain Pau l 
M. \Volff, USN, the faci lity received the :"Jav} 
\Veather Service's O utstanding Performance 
Award for 1966. 
Expansion of envi ronmental su pport \\·as 
faci litated in several ways. Additional computer 
and peripheral equipmen t was installed. Com-
munications methods were grea tl y impnn·ed wi th 
programs a!l(l devices perm itti ng simultaneous 
transmission of data to a maximum of fi\·e net-
work sta tions. More and be tter in forma tion was 
made avai lable to the fleet th rough p rogram addi -
tions and model development. 
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A CDC 3100 medium-sized, fast compu 
installed. Used in conjunction with eL 
switching devices and a new transmissio 
gram, the computer now transmi ts data 
taneously to as many as five network stati· 
converts hemispheric data fields into map 
sages, or listings, as required for fleet use 
the insta llation of four-million-word c 
Bryan t drum storage units, data processi n 
has been significantly reduced this past p 
Great progress was made in the ocean o~ 
support fu nction at the Flee t Numerica l ~ 
Faci li ty in 1966. Operationa l programs cu 
generate analyses and forecasts of ocear 
parameters from the surface to a depth o 
feet. 
The Underwater Sound Map Program I 
operational. It describes the pa ths of \ 
sound rays emanating from a source fo r a 
sired source depth, transmission angle , lo 
and time. Intensity loss is computed foreaci 
Deta iled oceanographic outlooks and son a 
ditions are issued to Ant isubmarine \\ 
fo rces upon reques t. 
Work is in progress on deep water eli 
ogy, propagati on loss, surf and ice forecast i1 
compilation of ocean bottom types, as well 
forecasts already being produced . 
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